Many bird species have white spots in their tails or wing feathers, and such characters have been hypothesized to be either reliable signals (handicaps) or amplifiers that facilitate the message of a signal. In barn swallows, Hirundo rustica, the size of the white spots in the tail feathers is sexually dimorphic and positively correlated with feather length. We tested whether such spots act as handicaps or amplifiers. These white spots affect sexual selection in barn swallows, as shown by an experiment in which we randomly subjected males to (1) a considerable reduction of the size of all the spots by the use of a black permanent marker pen, (2) a small reduction of the size of the spots, or (3) no reduction. There was a positive association between spot size and the number of offspring produced per season. The white tail spots were preferred by feather-eating Mallophaga as a feeding site: holes made by Mallophaga were more abundant in the white spots than expected by chance. A habitat choice experiment with Mallophaga on barn swallow tail feathers revealed that they preferred white spots over black parts of the tail feathers. We therefore expected long-tailed male barn swallows to have more Mallophaga than short-tailed males. However, the opposite relationship was observed, indicating that long-tailed males may reliably signal their quality by the presence of large white tail spots without parasite damage. Thus white tail spots in barn swallows appear to be a reliable signal of phenotypic quality.
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Secondary sexual characters in birds are often elongated feathers or similar structures. Hasson (1991) suggested the size of such structures may be amplified by the presence of spots or other markers that help receivers discriminate between signals and that these so-called amplifiers may become exaggerated together with the signal because they enhance or facilitate the signal's message. The cost of an amplifier is reduced mating success for low-quality individuals (Hasson 1991) . Reliable signals (handicaps) are costly because of their costs of production or maintenance (Zahavi 1975) . Thus, the distinguishing feature between amplifiers and handicaps is the kind of cost experienced by signallers. Hasson (1991 Hasson ( , 1997 hypothesized that structures such as growth bars, colour markings and feather damage may function as amplifiers in birds. A recent comparative analysis of tail markings in birds tested whether such markings amplify information about tail shape or length (Fitzpatrick 1998 ). However, Fitzpatrick (1998 suggested that tail feather markings acted as handicaps of feather quality or amplifying handicaps rather than amplifiers.
While comparative studies can provide information about general patterns, they cannot test for the causality of relationships and the mechanisms involved. Hence, intraspecific studies are needed to address these aspects. Feather markings may act as quality amplifiers, in which case the size of markings should be positively correlated with mating success but not convey additional information about the quality of an individual. We are aware of five intraspecific studies of such tail feather markings. First, Møller (1989 , 1994a found that in the barn swallow, Hirundo rustica, fault bars were more common in the tail feathers of short-tailed males, and that an experimental increase in tail length was followed by a reduction in feather length and a correlated increase in the number of fault bars in the year after the moult. Such fault bars are costly because they are often the site of feather breakage (Møller 1989) . Second, a study of white spots in the tail of male great snipes, Gallinago media, indicated that experimentally increased spots increased Correspondence: A. P. Møller, Laboratoire d'Ecologie, CNRS UMR 7625, Université Pierre et Marie Curie, Bât. A. 7éme étage, 7 quai St Bernard, Case 237, F 75252 Paris Cedex 05, France (email: amoller@hall.snv.jussieu.fr 
